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Abstract 
In order to reduce greenhouse gases, the use of biomass in the fabrication of bio-fuels is becoming an increasingly attractive
alternative. Even if at present the contribution of biomass to the energy balance is relatively low as compared to other renewable
resources, specialists claim that by 2040 biomass will have reached a percentage of 23,8%. In accordance with Directive
2003/30/EC energy consumption is expected to increase by 60% in 2030, and specialist prognoses for 2050 estimate a two- or
threefold increase in energy consumption. In Europe rapeseed oil is mostly used in the production of bio-fuel (80%). In Romania,
in the year 2011, rapeseed came fourth among oil and fiber plants in oil production for consumers (69.100 tons). In Mures
county, surfaces covered in rapeseed are still small, due to farmers’ susceptibility as regards the resistance of this growth to
climate conditions in the winter and spring months.  This is why the study’s objectives aim at: making the most of the area’s
ecological conditions, using biological and technological factors with the purpose to expand the cultivated areas and diversify the
use of seeds and oil. 
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1. Introduction 
Agenda 21, signed at the 1992 UN Conference on Environment and Development (UNCED) in Rio de Janeiro, 
stated that energy is the essence of sustainable social and economic growth, as well as of an enhanced life quality. 
Additionally, provisions were made for the ways in which the environment should be protected making sure that 
human health and the environment were regarded as a whole. 
Specialists claim that greenhouse emissions will increase by 55% by the year 2030 unless drastic measures are 
taken worldwide with regard to the impact of energetic activities on climate change. In Europe, according to 
Directive 2003/30/EC, energy consumption is expected to increase by 60% in 2030, and for the year 2050 specialists 
predict a two-to-threefold increase in energy consumption [9]. More and more emphasis is placed on using biomass 
in liquid biofuel production, heat and electrical energy. Thus, it is estimated that biomass will reach a percentage of 
23,8%[4] by 2040. Among the sources of biomass certain species of cultivated plants take the lead – the so-called 
energy plants – in the process of obtaining liquid biofuel. One such plant is canola or rape (Brassica napus L. ssp. 
oleifera DC), whose seeds give oil with a high energy content (from a production of 3,2 t/ha of seeds, result 1,4 t 
oil/ha, with about 1302 x107 calories – energy value and a total of 1845x107 calories /ha.).  
Diester – the technical product based on methyl ester – rapeseed, made in Austria, Germany, France, Italy shows 
superior technical performance as a fuel: it is biodegradable, it is non-toxic for water organisms, it gives off little 
smoke during burning, does not give off sulphur oxides, does not contain aromatic hydrocarbons but emits nitric 
oxides. 
In addition to the ecological properties of rapeseed oil as a nonconventional source of clean energy, it offers 
advantages through its native morphological and biological properties, as well as through the specific technology, 
the amplitude of processes and techniques of breeding. The main ecological function of this growth are: breeding, 
conservation and soil protection.  
Rapeseed growth is one of the few agricultural growths tolerant to salinity that puts to excellent use the alkaline 
reaction soils [11,5], whose negative physical properties are thereby reduced (big cohesion, increased external 
adhesive capacity, unstable structure, reduced permeability). Research highlights rapeseed capacity in its winter 
variant to put acid soils to good use (brown – acid, weakly podzolic and even podzolic soils) and soils that have very 
different textures (from coarse to fine). Thus, canola is placed among growths with great ecological plasticity 
especially with regard to edaphic factors[14], and also with a greater drought resistance as compared to other 
cultures [12] .  
t is worth mentioning that a new breed was obtained in China, Chuauou II-10 , which shows a great capacity to 
absorb cadmium from soils with a concentration of 40 mg/1 kg of soil and accumulate it, yielding a concentration of 
120 mg/kg of dry substance, without diminishing its metabolism [13].  
In Romania an integrated system of producing biofuel is proposed, one that includes diester rapeseed methyl, so 
that a more efficient use of energy is ensured, together with the protection of the environment [13]. The interest 
towards rapeseed in Romania is reflected in the increase of cultivated surfaces, as well as in the production of seeds 
and oil (in the year 2011, rapeseed came fourth in the production of edible oil among oleaginous plants with a 
production of 69.100 tons)[17].  
According to statistics AGR 2A and AGR 2B, in Mures county, in the year 2011 the surface covered in rapeseed 
growth was 1155 ha, yielding a total production of 2312 tons; in 2012, due to unfavourable climate the rapeseed 
growth surface was reduced to 429 ha. Other species also suffered a decline that year.  
2. Materials and Methods 
Making poly-factorial experiments with winter rapeseed and spring rapeseed growths in the contact area between 
the Transylvanian Field and the Târnavelor Plateau, more precisely within S.C.D.C.B. Tg-Mureş had as purpose the 
watch over the behaviour of rapeseed in relation to the ecological factors present in the area and how this growth 
overcomes unfavourable climate conditions. Another issue to be observed was whether in the end this is a profitable 
growth for agricultural farmers. Only winter rapeseed and spring rapeseed type 00 were used, following the 
influence of culture density and fertilization on the production of seeds, respectively oil per hectare. Polyfactorial 
experiments have allowed for the study of each of the considered factors individually and in combination.  
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The applied technology was a classic one, used by farmers. When interpreting the data obtained after the 
experiments, the method of variance analysis, fundamented by R.A. Fisher, was used. For the factors observed in 
experiments, culture density, respectively fertilization, this paper analyses two indicators: 100 b.g./m2 and 200 
b.g./m2, respectively nefertilized (N0P0K0 ) and fertilized using complex fertilizers ( N90P90K90). 
3. Results and discussion 
The production of seeds obtained in the fertilized samples shows a net difference to the nonfertilized samples. As 
compared to the witness sample the differences in production amount to 1511,4 kg/ha, respectively 1395,4 kg/ha, 
while the oil content of nonfertilized winter rapeseed shows a slightly higher value as compared to the fertilized 
sample (Table 1). The data presented in Table 1 shows that the percentage of oil in seeds influences the production 
of oil per hectare less. Oil production is superior in the fertilized samples as compared to the nonfertilized samples. 
 
       Table 1. The influence of researched factors interaction on the seed production, oil production and oil content in winter rapeseed 
Researched factors 
Production of seeds 
(kg/ha) 
Oil content 
(%) 
Production of oil 
(kg/ha) 
Culture density 
(b.g./m2) 
Fertilization 
(NPK) 
200 N90P90K90 2788,7 47,16 1315,0 
100 N90P90K90 2672,7 47,00 1256,0 
200 N0P0K0 1462,7 48,00 702,0 
100 N0P0K0 (Mt) 1277,3 48,25 646,0 
 
          Table 2. The influence of the researched factors’ interaction on the seed production, oil production and oil content in spring rapeseed 
Researched factors 
Production of seeds 
(kg/ha) 
Oil content 
(%) 
Production of oil 
(kg/ha) 
Culture Density 
(b.g./m2) 
Fertilization 
(NPK) 
100 N90P90K90 1678,0 48,57 816,3 
200 N90P90K90 1651,0 48,71 805,0 
200 N0P0K0 1125,0 48,41 545,7 
100 N0P0K0 (Mt) 1041,0 47,07 498,7 
 
The production of seeds, as well as the production of spring rapeseed oil registered for the researched period 
shows smaller values as compared to winter rapeseed, but the oil content in the seeds was higher in spring samples, 
which helps us determine the contribution of climate conditions together with the contribution of complex fertilizers 
applied in the case of relatively smaller density cultures (Table 2). 
In order to formulate pertinent recommendations a comparative analysis is needed for the winter sample growth 
and the spring sample growth. Thus, Tables 3 and 4 present a comparative situation of the indicators that helped 
establish the profit rate for the two rapeseed cultures, winter and spring in a favourable year, respectively in an 
unfavourable year, from the point of view of climate conditions. It can be observed that in the years that are less 
favourable from the point of view of climate conditions, spring rapeseed that is not fertilized yields greater 
production, whereas winter rapeseed yields smaller production than in favourable years. 
 
    Table 3. Differences between winter rapeseed and spring rapeseed - favourable year 2005-2006 
Specific
ation Winter and spring samples 
Average 
production 
Total 
income 
Total 
expenses 
Production cost 
 lei/kg 
Net profit 
lei/ha 
Profit 
rate % 
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kg/ha lei/kg lei/ha 
The influence of culture density on economic efficiency  
100 
b.g./m2 
Winter samples average 1870 2356 1559 0,833 797 91,12 
Spring samples average 1471 1853 1559 1,059 294 18,85 
Difference to winter 
samples -339 -503 0,0 +0,226 -503 -32,27 
200 
b.g./m2 
Winter samples average 1868 2354 1591 0,851 763 47,95 
Spring samples average 1545 1947 1589 1,028 358 22,52 
Difference to winter 
samples -323 -407 2 +0,177 -405 -25,43 
The influence of fertilization on economic efficiency  
N0P0K0 
Winter samples average 1245 1569 1232 0,989 337 27,35 
Spring samples average 1261 1589 1228 0,973 361 29,39 
Difference to winter 
samples +16 +20 -4 -0,016 +24 +2,04 
N90P90
K90 
Winter samples average 2271 2861 1963 0,864 898 45,74 
Spring samples average 1674 2109 1960 1,170 149 7,60 
Difference to winter 
samples -597 -752 -3 +0,306 -749 -38,14 
 
    Table 4. Differences between winter rapeseed and spring rapeseed - unfavourable year 2006-2007 
Specific
ation Winter and spring samples 
Average 
production 
kg/ha 
Total 
income 
lei/kg 
Total 
expenses 
lei/ha 
Production 
cost 
 lei/kg 
Net 
profit 
lei/ha 
Profit 
rate % 
The influence of culture density on economic efficiency 
100 
bg./m2 
Winter samples average 1280 1843 1568 1,225 275 17,53 
Spring samples average 1230 1771 1553 1,262 218 14,03 
Difference to winter samples -50 -72 -15 +0,037 -57 -3,50 
200 
bg./m2 
Winter samples average 1314 1892 1605 1,221 287 17,88 
Spring samples average 1178 1696 1576 1,337 120 7,61 
Difference to winter samples -136 -196 -29 +0,116 -167 -10,27 
The influence of fertilization on economic efficiency 
N0P0K
0 
Winter samples average 796 1146 1244 1,562 -98 -7,87 
Spring samples average 998 1437 1215 1,217 222 18,27 
Difference to winter samples +202 +291 -29 -0,345 +320 +26,24 
N90P90
K90 
Winter samples average 1659 2389 1975 1,190 414 20,96 
Spring samples average 1427 2055 1947 1,364 108 5,54 
Difference to winter samples -232 -334 -28 +0,174 -206 -15,42 
 
4. Conclusions 
European Union Policy, through Directive 2003/30/EC aims at the reduction of energy imports and the decrease 
of greenhouse emissions. 
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In our country, a soy, sunflower and rapeseed cultivator, obtaining biofuel from vegetal oils is an opportunity. 
Taking the climate conditions into consideration in the contact area between the Transylvanian Field and the 
Târnavelor Plateau, considered to be a favourable area, especially for rapeseed and soy growth, as well as the 
environment policy on biofuel use, the paper shows a comparative analysis of results (production, profit rate) 
obtained in the case of sping and winter rapeseed.  
It is to be highlighted that growing technologies for plants always seek to increase productivity and quality, 
focusing on environment protection and the limits of economic efficiency. Comparing economic efficiency of the 
most productive winter and spring samples in a favourable and a less favourable year for rapeseed, we observe the 
following: 
1. in a less favourable year, from the point of view of climate conditions, winter rapeseed registered higher profits 
than spring rapeseed when fertilized and almost the same when no fertilizer was applied; 
2. in a less favourable year some winter samples register losses, whereas spring samples gave profit rates that are 
small but can be considered, should winter growths become compromised. 
The conclusion reached is that in the less favourable years for rapeseed in the Transylvanian Field some profit 
can be made; winter rapeseed and spring rapeseed can be profitable by setting up comparative growths with hybrids 
and by using technological measurement that allows for selection for the respective area of the most adequate 
culture, fertilization dosage and culture density. An integrated production system for diester rapeseed methyl can be 
created to ensure a more efficient energy consumption by protecting the environment and reducing greenhouse 
emissions. 
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